Hatching of G. rostochiensis Ro1 in picrolonic acid, distilled water and potato root diffusate was studied simultaneously at two laboratories. Although conditions of culture and storage of the nematodes, production of the diffusate and methods of hatching were standardised, there were differences in the proportion of viable eggs that hatched. These were probably due to discrepancies in the assessment of viability of unhatched eggs, compounded by differences in efficacy of the diffusates produced in the two laboratories. Hatch tended to be slow and prolonged in tests in autumn and early winter and rapid in spring and summer. Hatching curves differed for cysts from the same population reared at the two locations. Diapause was therefore demonstrated unequivocally in this population of G. rostochiensis. It must have been caused by environmental conditions during development of the females on potato roots.
and Oostenbrink (1967) found evidence that eggs of Globodera rostochiensis (Woll. ) enter diapause at certain times of the year while Fenwick & Reid (1953) and Ellenby (1955) did not. This contradiction typifies much published work on hatching of potato cyst nematodes.
Because most of the early work was done before it was realized that there are two species, the contradictions are difficult to resolve. The species are biologically different and their populations may differ in their propensity to enter diapause. Moreover, the experimental protocols used in most studies did not allow a diapause to be recognised. A common major flaw was that cysts were collected from the field, and hence were a mixture of generations.
Even when a diapause was demonstrated, the protocol was such that it could have been induced by conditions occurring after the cysts had matured. This paper describes experiments performed simultaneously in two laboratories which were designed to establish unequivocally the presence or absence of a diapause in G. rostochiensis. A strict protocol was adopted so that operator bias, population variability, and possible environmental influences after the growing season could be accounted for when assessing the results.
MATERIALS AND METHODS
On April 5, 1977, cysts of Globodera rostochiensis Rol, from a population that had been grown outdoors for a number of years at the Scottish Plant Breeding At all times, care was taken to allow minimal exposure of cysts to light. On October 5, cysts were counted into 12 lots of 900 and stored as above. The maximum time of exposure of any cyst to light was 1 h. On October 10, six lots of 900 cysts, in metal containers, were exchanged by post. Thus, on October 12, each laboratory had two lots of 6 x 900 cysts. These were stored at 20°C, each in its own metal container, until needed for hatching tests. On May 17, 1977, 40 sprouts were separated at their base from the tubers, planted in trays of sterile sand and grown at 20°C in a 16 h light/8 h dark regime. Roots on the sprouted chits were washed in distilled water 10 days later and immersed (5 sets of roots per 125 ml distilled water in glass beakers) for 2 h. The diffusate thus produced was pooled in a 1 I polythene bottle, placed in a black polythene bag (which had been used to store photographic print paper) and stored in the dark at 3-4°C.
Hatching tests were conducted at 20°C on batches of 75 cysts (4 replicates). They were soaked in distilled water for 7 days before adding distilled water, root diffusate, or 0.3 mM picrolonic acid (Clarke & Shepherd, 1968) made up weekly from a single source supplied by IC. Each batch was maintained on a gauze sieve in 0.5 ml of the hatching agent in a well of a Linbro multidish (Flow Laboratories). Cysts and sieves were cleaned and transferred to fresh solutions weekly (the only time when cysts were exposed to light) and emerged juveniles were counted. When fewer than 100 juveniles/replicate/week emerged in diffusate, the cysts were washed in 3 rinses of distilled water and dried without being removed from their sieves and dishes. They were stored in the dark at 20°C for one year from the start of their test. On day 365, the cysts were re-soaked for 7 days in distilled water and then in diffusate produced in June, 1978 by the method outlined above. The diffusate was changed weekly, when juveniles were counted, until emergence stopped. The number of viable eggs (i.e. those containing coiled second stage juveniles) that remained unhatched in each batch of cysts was then estimated after breaking open the cysts, diluting the contents, and counting 3-4 aliquots. Emergence was calculated as
